Copper and selenium deficiencies do not enhance the cardiotoxicity in rats due to chronic doxorubicin treatment.
This study tests the hypothesis that Cu and Se deficiencies enhance doxorubicin-induced cardiotoxicity and anemia. Male Sprague-Dawley rats (n = 48) were fed Cu and Se-adequate (+Cu+Se), Cu-deficient (-Cu), Se-deficient (-Se) or Cu and Se-deficient (-Cu-Se) diets for 5.5 wk. Doxorubicin (4 mg/kg body wt) or saline was administered once weekly for the last 4 wk of the study. Copper deficiency was confirmed by 79% lower liver Cu, 67% lower liver Cu,Zn superoxide dismutase (Cu,Zn SOD) activity and 76% lower erythrocyte Cu,Zn SOD activity. Selenium deficiency was confirmed by 90% lower liver glutathione peroxidase activity. Rats fed the -Cu diet had greater reductions in hematocrit than did those fed the +Cu diet after administration of doxorubicin. Doxorubicin, Cu deficiency and Se deficiency all produced electrocardiographic abnormalities and ultrastructural anatomical lesions. However, the dietary deficiencies did not enhance doxorubicin-induced cardiotoxicity. Doxorubicin, but not Cu or Se deficiency, raised lipid peroxidation 16% in liver (P < 0.01) and 18% in heart (not significant). These data suggest that the cardiomyopathies caused by doxorubicin and Cu and Se deficiencies have some similarities, but cardiac changes may be related to mechanisms other than lipid peroxidation.